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OUTLINE

Reminder: The Helmholtz Alliance “Physics 
at the Terascale” and its Analysis Centre
- Helmholtz Alliances, “Physics at the Terascale”
- The Analysis Centre
- DESY and the Analysis Centre
- A working example: The LPC @ FermiLab

The Analysis Centre: Activities, groups, services
- The MC, Statistics Tools and PDF groups
- Education: Schools, Workshops, Discussion Days, Seminars, Lectures
- Analysis Working Groups 
- Further activities: Support, web/WIKI, ...

Status and Outloook
- Achievements
- Problems, handicaps, obstacles
- Questions and discussion ...
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My true intention:
- To convince you of the idea behind the centre; 
- to attract you to the centre and 
- to get you involved.  
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HELMHOLTZ ALLIANCES 
Helmholtz Alliances 
- New funding scheme for research topics of current interest.
- Significant financial and material resources (5-10 MEuro / year).
- Aim to strategically enhance the profile of the Helmholtz centre (DESY).

Research
- Brings together universities, Helmholtz Centres and other 
  non-university research institutions.
- Covers all fields of science: Examples of granted alliances: 
   * Cosmic Matter in the Laboratory (Extremes of Density and Temperature)
   * Immunotherapy of Cancer
   * Systems Biology
   * MEM-BRAIN
   * Mental Health in an Ageing Society
   * Physics at the Terascale
   * Planetary Evolution and Life

DESY
... and the Terascale Alliance were the first Helmholtz Alliance.
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  non-university research institutions.
- Covers all fields of science: Examples of granted alliances: 
   * Cosmic Matter in the Laboratory (Extremes of Density and Temperature)
   * Immunotherapy of Cancer
   * Systems Biology
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   * Physics at the Terascale
   * Planetary Evolution and Life

DESY
... and the Terascale Alliance were the first Helmholtz Alliance.,

Central insight: Complementarity of Helmholtz centres (like 
DESY) and universities. Centres ...
... can provide broader support and services than universities. 
... have long-standing expertise for running large-scale facilities. 
... don’t have to be responsible for the daily research work, can 
    concentrate on issues of more general relevance / impact.  
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“PHYSICS AT THE TERASCALE” 

Quotation from the Alliance web page (http://www.terascale.de):

With the start-up of CERN’s Large Hadron Colllider (LHC) in 2007 and 
preparations for the International Linear Collider (ILC) in full swing, we expect 
revolutionary results explaining the origin of matter, unravelling the nature of 
dark matter and providing glimpses of extra spatial dimensions or grand 
unification of forces. Any of these insights would dramatically change our view 
of the world.

In order to optimally place German particle physics in an increasingly global 
environment, it is now the right moment to create new and improved structures 
for particle physics in Germany.

The Strategic Helmholtz Alliance 'Physics at the Terascale' is a structured 
research network comprising 17 universities, 2 Helmholtz institutes and 
1 Max Planck Institute. The Alliance acts as a tool for a more effective 
collaboration, in particular between experimentalists and theorists. 
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Quotation from the Alliance web page (http://www.terascale.de):

With the start-up of CERN’s Large Hadron Colllider (LHC) in 2007 and 
preparations for the International Linear Collider (ILC) in full swing, we expect 
revolutionary results explaining the origin of matter, unravelling the nature of 
dark matter and providing glimpses of extra spatial dimensions or grand 
unification of forces. Any of these insights would dramatically change our view 
of the world.

In order to optimally place German particle physics in an increasingly global 
environment, it is now the right moment to create new and improved structures 
for particle physics in Germany.

The Strategic Helmholtz Alliance 'Physics at the Terascale' is a structured 
research network comprising 17 universities, 2 Helmholtz institutes and 
1 Max Planck Institute. The Alliance acts as a tool for a more effective 
collaboration, in particular between experimentalists and theorists. 

DESY cannot maintain status as THE large German 
HEP lab by doing the same as universities do! 
=> Concentrate on services / facilities /infrastructure 
     not easily accessible at universities (test beams, 
     detector labs, “Analysis Centre”, ...).
=> benefit for DESY AND the universities. 

DESY and the Terascale Alliance: 
- Long experience in running large facilities, but no 
  big project after the end of HERA

- Competency in areas not in general covered 
  by universities (e.g. PDFs from HERA times, ... ) 

- Experience in hosting large groups of scientists; 
  acting as a central hub for activities.
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“PHYSICS AT THE TERASCALE” 
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THE ANALYSIS CENTRE 

Analysis
Centre

“... optimally place German particle physics
     in an increasingly global environment ...“

“... a tool for more effective collaboration ...”
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THE ANALYSIS CENTRE 

Analysis
Centre

“... optimally place German particle physics
     in an increasingly global environment ...“

“... a tool for more effective collaboration ...”

Tasks: 
- Community support in all analysis-related fields. 
- “Centre of excellence”
- Keeping in mind overall picture of HEP in D.
- Concentrate on issues of general relevance 
  not covered at universities (ATLAS+CMS!). 
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THE ANALYSIS CENTRE 

Analysis
Centre

“Education”: 
Schools, Workshops, 
seminars, lectures, 

discussion days, ...

Scientific 
contributions to LHC/ILC

(analysis, products, 
methods, tools)

Networking
Synergies

Bringing people 
together

Member and 
community support and 

services
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DESY Five Years Planning (PoF) 2010-14 

>! Programme Elementary Particle Physics 

>! Seven programme topics 

!! HERA 

!! LHC 

!! Preparation for a future lepton collider 

!! Theoretical particle physics 

!! Experimental facilites 

!! Large-scale faility GridKa 

!! Large-scale facility DESY Grid centre 

>! Valuable input received from 

!! DESY advisory boards (WA, PRC, ESC)  

!! German community (KET) 

!! European community (ECFA) 

>! Many thanks!!! 
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DESY AND THE ANALYSIS CENTRE 
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DESY AND THE ANALYSIS CENTRE 

For DESY, the Terascale Alliance 
plays a major, if not a key role.

After the end of HERA, DESY’s role as a 
major particle physics lab depends on 
facilities like the Analysis Centre, or the 
Virtual Detector Laboratory.

This central role is reflected in the 
planning for the next 5 years! 
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THE LPC @ FERMILAB
LPC = LHC Physics Centre
- Centre of ~50 US CMS universities.                                       
- Started ~ 5 years ago. 
- Needed because of large distance to 
  CERN, difficulties to contribute to LHC.
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THE LPC @ FERMILAB
LPC = LHC Physics Centre
- Centre of ~50 US CMS universities.                                       
- Started ~ 5 years ago. 
- Needed because of large distance to 
  CERN, difficulties to contribute to LHC.

“Mission” and activities:
- Provide maximum service to CMS.
- Allow US residents to contribute.
- Training and workshops.
- Remote operations centre.
- “Get people going”.
- Many active groups.

Status:
- Up to 100 people at FNAL.
- Significant contributions to CMS.
- “Home” to US CMS members.
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THE LPC @ FERMILAB

Lessons to be learned from LPC: 
- need long breath and critical mass.
- need high-level people to push the idea.
- need a good use-case (why do it?).

... but quite different situation for us: 
- Close to CERN. 
- Two (or more) experiments.
- ...
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OUTLINE
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The Analysis Centre: Activities, groups, services
- The MC, Statistics Tools and PDF groups
- Education: Schools, Workshops, Discussion Days, Seminars, Lectures 
- Analysis Working Groups
- Further activities: Support, web/WIKI, ...

Status and Outloook
- Achievements
- Problems, handicaps, obstacles
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ACTIVITIES

Analysis
Centre

Monte Carlo
Generators

PDFs

Statistics
Tools

Set-up of (so far) 3 working groups.
focusing on issues 
- of general importance
- not easily covered at universities
- where DESY has long-standing 
  experience (HERA!) 
=> Groups (so far) centered at DESY, 
     building on DESY experience!
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THE MONTE CARLO GROUP 

Analysis
Centre

C. Ay,
S. Gieseke
M. Worek
... and more and
more others ... 

Monte Carlo
Generators

Hannes Jung
Judith Katzy

Serguei Levonian
Zoltan Nagy

- Experimentalists and theorists working on all aspects of MC generators. 
- Support of MC validation and tuning. 
- GeneratorServices (GENSER) mirror at DESY. 
- Group members working on HepMCAnalyser tool, MC tuning, and 
  (grid) tools for this purpose, new developments in kT factorisation, new 
  LO+NLO parton shower schemes, further development of CASCADE.
- Z. Nagy started 1.9.2008; further position announced soon.
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THE MC GROUP: PROGRAMME 

Analysis
Centre

C. Ay,
S. Gieseke
M. Worek
... and more and
more others ... 

Monte Carlo
Generators

Hannes Jung
Judith Katzy

Serguei Levonian
Zoltan Nagy

Systematic attempt for tuning of MC generators: 
- determine PDF4MC using HERA data 
- validate/x-check parton showering in MCs (multijets, 
  energy flow, particle spectra). 
- validate/tune Tevatron measurements 
Phenomenology of parton showers 
Phenomenology of UE/MPI 
- Review of experimental evidence for MPI 
- Review/predictions of non-MPI approaches including 
  higher order calculations 
- Systematic investigations of uncertainties 
- Attempts for MPI: is it a soft or hard process?

Pheno weeks / discussion days: 
- parton showers
- UE / MPI
- automated calculations.
Recent events very successful!
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THE MC GROUP: WIKI / DOCU 

- 20 people attending.
- Significant output ...
- Scheme to be continued!
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MC GROUP: EXAMPLE PROJECT 
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MC GROUP: EXAMPLE PROJECT 



Analysis
Centre
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THE PDF GROUP 
- General support for PDFs
- Theory contributions (higher orders for hard 
  scattering processes, PDFs and heavy flavours, ....)
- Goal: (contributions to) global PDF fitting activity 
  (developing around HERA PDF activities?). 
  Provision of open-source PDF fitting tools.   
- Beginning of more intense discussions between 
  group members and the H1 and ZEUS fitting 
  group(s).

PDFs
Johannes Bluemlein

Sasha Glazov 
Sven-Olaf Moch



Analysis
Centre
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THE PDF GROUP 
- General support for PDFs
- Theory contributions (higher orders for hard 
  scattering processes, PDFs and heavy flavours, ....)
- Goal: (contributions to) global PDF fitting activity 
  (developing around HERA PDF activities?). 
  Provision of open-source PDF fitting tools.   
- Beginning of more intense discussions between 
  group members and the H1 and ZEUS fitting 
  group(s).

PDFs
Johannes Bluemlein

Sasha Glazov 
Sven-Olaf Moch

- Involvement of group members 
  in other contexts like PDF4LHC, 
  ATLAS PDF people.
- More international collaborations
  thinkable?  



THE STATISTICS TOOLS GROUPS 

Analysis
Centre
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- Development + implementation of statistics tools
- Contact to CERN statistics committee etc.
- Service for students (and all analysers).
- Open analysis centre position to be filled soon.
- Since a few months: Informal monthly meeting
   to discuss any upcoming statistics question. 

P. Bechtle
F. Ellinghaus

M. Goebel
B. List

K. Kroeninger
G. Schott

... and others

Statistics
Tools

Olaf Behnke
Claus Kleinwort
Stefan Schmitt
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STATISTICS TOOLS: PROJECTS
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November 2008: Survey on statistics projects in Alliance institutes:  

Role of Statistics Tools group: 
- Keep contact to these projects.
- Help them to finalise their work and “sell” it.
- Help to promote the projects.
- Own scientific contributions. 

CERN interests (examples): 
- Implementation of V. Blobel’s
  lvmini ...
- Concrete suggestions for work 
  on TMVA from A. Hoecker ...
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ACTIVITIES

Analysis
Centre

Monte Carlo
Generators

PDFs

Statistics
Tools

- Introductory schools. 
- Regular group meetings.
- More and more non-DESY contributions.



DESY Hamburg, 13 January 2009 TSS: The  Analysis Centre of 5639

ACTIVITIES

Analysis
Centre

Monte Carlo
Generators

PDFs

Statistics
Tools

Vision: These (and other?) groups become
- THE place for R&D in their fields in Germany!
- THE place to turn for questions!
- THE point of reference for related information or 
  for contacts to experts.
- THE providers of training and education in their fields.

Keep in mind: LPC took 5 years to build up!

- Introductory schools. 
- Regular group meetings.
- More and more non-DESY contributions.



EDUCATION

Analysis
Centre

DESY Hamburg, 13 January 2009 TSS: The  Analysis Centre of 56 40

Past: 
- MC School, 100 participants
- Statistics Tools School, 120 participants
- PDF School, 40 participants.  

In preparation:
- Fitting Workshop, March 30 - April 1.
- MC School 2009, April 20-24.
- Computer Alg. School, March 29 - April 3.
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Past: 
- MC School, 100 participants
- Statistics Tools School, 120 participants
- PDF School, 40 participants.  

In preparation:
- Fitting Workshop, March 30 - April 1.
- MC School 2009, April 20-24.
- Computer Alg. School, March 29 - April 3.

Lessons we learned: 
- Basic level needed! Do not only bind in 
  world experts but experience from 
  universities! 
- Clearly define and announce the 
  intended audience and prerequisites! 
- Record and publish as web lectures. 
- Also prepare exercises as self-
  contained tutorials that everybody can 
  follow on their own.   

Education aspect of centre considered by 
many the most relevant point of centre!



Statistics
Tools
Olaf Behnke

Claus Kleinwort
Stefan Schmitt
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EDUCATION

Hannes Jung
Judith Katzy

Serguei Levonian

PDFs
Sasha Glazov

Sven-Olaf Moch
Johannes Bluemlein

General Support
Who?
What?
How?

Analysis Centre
Thomas Schoerner

N.N.

Zoltan Nagy
N.N.

Education
Schools

Workshops
Seminars
Lectures

Stat. Tools School, November 2008:
... Many happy people ...
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Who?
What?
How?
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Zoltan Nagy
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Education
Schools

Workshops
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Stat. Tools School, November 2008:
... Many happy people ...

Lessons learned at Stat. School:
- Details of Frequentist versus Bayesian approach.
- Developments in multi-variate analysis techniques.
- No cut variations for systematic checks!
- Most discoveries are wrong (L. Demortier).
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EXAMPLE : MC SCHOOL 2008

Learn about
- underlying physics
- MC techniques
- implementation
- problems and potentials 
  in physics studies
- other people working on
  similar topics
- ...  
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EDUCATION: IDEAS AND PLANS

- HEP basics lecture series based on university experience.
- Introductory course twice (?) a year (level: below Maria Laach):

pp physics, statistics, ROOT, experiment software, 
- Course “HEP Statistics for beginners”.
- Course “MC for beginners”: Distributions, integration, parton showers, ...
- “Data analysis for theorists”, “Theory for experimentalists!”: LHC physics!
- Scientific computing (bugs, memory leaks, non-standard ROOT/C++)
- Detector understanding with first data: reconstruction, calibration, etc.
- Minimum bias physics: What to learn from it? What is it?
- Established analysis techniques (from HERA and the Tevatron).  
- Continuation, improvement, standardisation of existing schools. 

45

Intense discussion with Analysis Project Board and universities! 
Currently setting up (final) list of events for 2009 and 2010!
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ANALYSIS CENTRE: 

- Analysis Centre web pages!
- WIKI starting to build up => FAQ, 
  services, discussion forum, contacts, 
  documentation, literature etc.
- project: “QCDPedia”
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WHAT ELSE?  

Analysis
Centre

Seminars and presentations: 
- Setting up statistics seminar series.
- Lecture series on HEP basics.
- Open for wishes and suggestions!

Opportunities in the groups  
- Present your work to a larger / different 
  (experiment-independent) audience.
- Contribute to one of the group projects. 
- For universities: Spend time at DESY?

“Discussion days”, “Pheno weeks”
- Bring together few experts for
  few days.
- Experience: Very productive!
  (Marchesini, Huston, ...)
- Collaboration of experiment and 
  theory - important!
- Many ideas around.

Support: 
- MC: anacentre-mc@desy.de
- Statistics Tools:
anacentre-statistics@desy.de
- PDF: anacentre-pdf@desy.de

“Knowledge data base” 
Who is doing what where and 
is willing to answer questions.
=> see next 2 slides. 

mailto:mc-anacentre@desy.de
mailto:mc-anacentre@desy.de
mailto:anacentre-statistics@desy.de
mailto:anacentre-statistics@desy.de
mailto:pdf-anacentre@desy.de
mailto:pdf-anacentre@desy.de
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ANALYSIS WORKING GROUPS
According to Alliance proposal: 
- Analysis working groups combine people from both experiment and theory and/or 
  from both ATLAS and CMS.
- Analysis working groups bring together people from different institutes.
- Working groups supported by Analysis Project Board or Virtual Theory Institute.

Established groups:
- Mtautau working group (see next slide)
- Central jet veto in vector-boson fusion.
- Higgs production in association with heavy quarks
- BSM parameter determination at the LHC
- plus two theory groups (supported by VTI) and one exp. idea. 

Question: Can we / should we go further? 
- More activities?
- Also support more initiatives within the experiments (a la LPC@Fermilab)?
- Necessity? Overview?   
- Some political issues with funding agencies / BMBF / FSPs? 
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ANALYSIS WORKING GROUPS

“Knowledge data base”: 
Who is doing what where and is 
willing to answer questions? 

Purpose:
- Overview of activities
- Starting-point for newcomers
- Crystallisation seed for small, 
  focused (multi-institute) “analysis 
  working groups”

Fitting PDF MC jet cal Z->ee tau ID

A.B. X

C.D. X Herwig X

city X X

group Herwig X

I Sherpa X X

you X X

we X

nobody X

...

Use cases (examples from real life!): 
1. New Ph.D. student at university XYZ spends one year to learn basics of mini 
    black holes in ATLAS. Then he/she + supervisor find out topic is covered and their 
    achievements are since long obsolete.
2. Newcomer is looking for low-threshold introduction to topic ABC, and for 
    necessary technical expertise. Too shy to ask CERN working group convenors.
=> Overview of activities and “responsibles” (experienced postdocs, credits!) helps.
     Covered by experiment working groups? My feeling: Not always!
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WORKING GROUPS: EXAMPLE

Next meeting: 
26/27 February, 
Goettingen.
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OUTLINE

Reminder: The Helmholtz Alliance “Physics 
at the Terascale” and its Analysis Centre
- Helmholtz Alliances, “Phsics at the Terascale”
- The Analysis Centre
- DESY and the Analysis Centre 
- A working example: The LPC @ FermiLab

The Analysis Centre: Activities, groups, services
- The MC, Statistics Tools and PDF groups
- Education: Schools, Workshops, Discussion Days, Seminars, Lectures 
- Analysis Working Groups 
- Further activities: Support, web/WIKI, ...

Status and Outlook
- Achievements
- Problems, handicaps obstacles
- Questions and discussion ...
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ACHIEVEMENTS

52

Active working groups!
- MC, Statistics Tools and PDF groups.
- Rich research programmes of group members and groups.
- Good connections to the relevant communities 
  => good opportunities for impact and visibility!

Well-accepted education programme! 
- Past schools well received. Some lessons learned!
- Rich future programme currently under discussion / 
  being implemented.
- Open for suggestions and wishes.        

Analysis working groups!
- Some prototypes for groups connecting different communities:
   mtautau, jet veto in VBF, theory projects, ...
- Some more ideas for projects around
   b tagging / tau ID, alignment, ...?
- Some “political” issues? Discussion of real necessity?

... and some more smaller activities (WIKI, meetings, ...)
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ACHIEVEMENTS AND HANDICAPS

53

The Analysis Centre: A useful structure!
- The goals of the Alliance and the centre are widely accepted.
- The Alliance and the centre offer large resources 
  (money, contacts, knowledge, spirit, ideas ...). 
- The networking approach as a source for more efficiency, 
    communication, and impact.

The Analysis Centre: A structure with handicaps? 
- Networks require more than one active node. Input from universities?
  => tendency towards hesitation: “What is in it for us?”
- Try to find more “niches” for activities - avoid pure doubling of 
  structure and information!
- Necessity of “critical mass”: DESY (and we all) will only profit from the 
  centre if many of us contribute one way or the other.     

Handicaps ...
  ... see next page ....
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CHALLENGES

Time scale of the 
Alliance: End in 2012! Three 

more years to establish Alliance / 
Analysis Centre. First reasonable 

LHC data only in 2010(?)! 
Need to get going.

Support 
of experiment-specific 

activities politically difficult 
(problem of double-financing with FSPs / 

BMBF). But increase of efficiency 
mainly in experiment-specific 

daily work. 

Doubling of information, 
structures, efforts? Overlap with 

experiment-specific structures? 
Otherwise only irrelevant work? 

Feedback from experiments? 

“Oh, this alliance is 
just a means for DESY to 

maintain their status as a major 
particle physics lab - but there 

is nothing in it for us ...” “But what is in it for 
me? I mean - what credits do I 

get for my contributions? Who 
acknowledges my work for the 

alliance?”
... many 

activities just started very 
recently (many positions only 
filled in September or October - 

some not yet filled at all)! => 
slow start.

Interest from DESY 
colleagues. Only 11 out of ~100 
scientists connected, most with 

small fractions of their time.
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FINALLY ... QUESTIONS
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- “Why go to DESY when all the fun is at CERN?”
- Who needs it? 
- Where can we really have an impact? How? How to justify 
  all the Helmholtz money? 
- What kind of results do we expect from the Alliance ? 
- When do we consider it a success?
- Where can we contribute in addition to existing projects?
- How can we, as DESY staff, formulate a vision for 
  DESY’s HEP future? 
- How to convince the universities that the Alliance can be 
  beneficial for them? 
- Why not get eastern-european (long DESY tradition) and 
  maybe even scandinavian colleagues involved?
- Why not have more (informal) discussions among DESY 
  HEP colleagues about Alliance / Analysis Centre / future ...?
- ...
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Thank you very much 
for your attention!

... because you will receive recognition for your contribution to this 
    new and promising structure.

... because DESY’s HEP future (and the future of those interested in 
    HEP at DESY) depends on the Alliance and the centre.

... it’s a good place to do the service to the community that you 
    before did on the HERA experiments.

... because there are so many friendly people involved ;-) 

... DESY, the Alliance and the community need you!

... because there are many interesting projects and opportunities!

JOIN THE ANALYSIS CENTRE ...
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BACKUP
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